In light of the dramatic spread of Ebola virus in some parts of Africa and the 2014 outbreak in Nigeria, a study was conducted to evaluate bushmeat dealers' knowledge and attitudes about zoonotic infections and the risk of transmission to humans.
INTRODUCTION
Wildlife serves as food for males and as a reservoir host of path ogens that cause disease in males. Human contacts with a wide range of wildlife tissues and fluids, either directly or indirectly thr ough arthropod bites during hunting and processing of bushmeat, expose humans to a risk of zoonoses [1] . Certain individuals with occupational exposure, such as traders (chop bar owners, bush meat vendors), or individuals who participate in outdoor recrea tional activities, such as hunters, are at a higher risk of contracting and spreading infections from bushmeat. The percentage of wild animals that are carriers for zoonotic diseases is increasing, result ing in growing concerns for human safety and control [1] . Aware ness is the most important strategy for preventing occupationally acquired infectious diseases. Thus, knowledge and awareness about the risk of zoonotic diseases is a prerequisite for effective disease control [2] . Zoonotic infections are among the most common on earth, accounting for more than 60% of all human infectious dis eases [3] . Most emerging zoonotic diseases are of viral origin and are transmitted by vectors [4] , which for the most part are wildlife [5, 6] . Some of the most notorious disease outbreaks of all time were the result of zoonotic pathogens. Perhaps the most widely 
Sample size
No sampling was done. All registered fulltime hunters and traders during the given period were eligible to take part in the study. The total number of subjects was 76.
Study design
The study was designed to cover all registered hunters in the area who hunted and transported bushmeat to markets and all registered traders who bought them directly from the hunters, be cause doing so was considered feasible. A compilation of names was first produced through the local chairmen of bushmeat asso ciation. The list was used to contact them for the data collection process, which encountered some delays, as some had no mobile phones. Given the buyin from union chairmen, all dealers were willing to participate in the study. The questionnaire was divided into 4 major areas. The category of demographics included 3 ques tions that provided vital information covering a wide range of so ciodemographic areas. Basic knowledge about zoonotic infec tions was assessed through 5 questions that were related to differ ent aspects of zoonoses, ranging from basic and general informa tion to knowledge about transmission and prevention. The section on attitudes towards zoonoses contained 4 yes/no statements measuring the attitude of respondents towards different aspects of zoonoses. The category of behavioural risk factors for zoonotic in fections had 4 questions covering basic sources of zoonotic links.
Data collection
A semistructured questionnaire was used to obtain data from the participants. The focus of the questionnaire was on aspects of registered fulltime hunters and traders' knowledge that were con sidered important for the identification and perception of zoon oses. A total of 42 bushmeat traders and 34 bushmeat hunters re sponded to an interviewerguided questionnaire, which probed demographic data and information on knowledge, attitudes, and risk factors related to zoonoses, with a particular emphasis on bushmeatborne zoonoses. It was designed to be completed with in 20 minutes for an average respondent. All technical terms in the questionnaire were translated into the Igbo language and ex plained by the interviewer. Confidentiality was assured to each participant, and demographic data of the study participants, in cluding sex, marital status, and educational status, were collected and presented in a tabular format.
Data analysis
The collected data were processed using SPSS version 20 (IBM Corp., Armonk, NY, USA). The Fisher exact test was used to eval uate the significance differences, with p ≤ 0.05 considered to indi cate significant differences. Frequency and percentage were com puted for all variables.
Ethical statement
Ethical approval was not required in this study, although author ization was sought and received from the chairman of the Associ known of these pathogens is the Ebola virus. This disease has led to major outbreaks in some parts of Africa, and may have killed millions of people throughout several centuries. The route of trans mission has been linked to bushmeat, and unusual behaviours ex hibited by the inhabitants of Nsukka during the outbreak in Nige ria were alarming. There was an obvious reduction in the demand for bushmeat consumption in the area, to the point that the Asso ciation of Bushmeat Traders and Hunters had to organise an event highlighting public consumption of their wares in public, in an ef fort to boost demand. Nigeria was declared to be free of Ebola vi rus disease by the World Health Organisation on October 20, 2014, but the federal government has put in place an emergency pro gramme to monitor all border activity to keep Nigeria safe follow ing the 2018 outbreak in the Democratic Republic of the Congo [7] . Therefore, assessing the knowledge, attitudes, and behavioural risk factors associated with the prevention and control of zoonotic diseases in Nigeria is crucial in order to identify gaps that may en courage the spread of any outbreak of similar diseases in the fu ture. In Nsukka, wildlife has been associated with several impor tant zoonotic pathogens [7] . Currently, inadequate data exist on the knowledge, attitude, and behavioural risk factors for zoonotic diseases in Nsukka generally and for bushmeatborne zoonotic diseases in particular. Therefore, the objective of this study was to assess the level of knowledge, attitudes, and behavioural risk fac tors regarding zoonotic infections among the bushmeat dealers in the study area. The intention is that the baseline information gen erated will facilitate the development of effective joint veterinarymedical policies and guidelines for controlling emerging zoonotic diseases in the area. Collecting information and assessing safe work practices and attitudes among atrisk populations can provide a suitable format to evaluate existing programs and to identify effec tive strategies for behavioural changes.
MATERIALS AND METHODS

Study area and population
This study was carried out between October 2016 and February 2017 among bushmeat dealers based in the Nsukka Senatorial Zone of Enugu State, Nigeria. Nsukka is located in the northern part of Enugu State, between longitude 7°08' and 7°20' east and latitude 6°46' and 6°49' north [8] . It is made up of 7 densely popu lated Local Government Areas: IgboEtiti, UzoUwani, IsiUzo, Nsukka, Udenu, IgboEze North, and IgboEze South. Its popula tion accounts for over 49% of Enugu State. As of 2007, the Nsukka Cultural Zone had an estimated population of 1,377,001 [8] . The town of Nsukka is known as the location of the first fullfledged indigenous university in Nigeria (University of Nigeria, Nsukka). Bushmeat is transported from forests and grassland areas, where hunting mainly takes place, to markets within local communities or to larger markets in urban centres, where it is then sold to bush meat traders who buy them directly from hunters (the source of the supply).
ation of Hunters and Bushmeat Traders. At an individual level, verbal consent was received from each participant before data collection.
RESULTS
Demographic characteristics
Of the 76 participants, more were male (65.8%) than female (34.2%) ( Table 1) . As reported by the respondents, 81.6% were mar ried and 18.4% were single. In terms of educational status, 78.9% of the respondents had a secondary education, 18.4% had only a primary education, and 1 hunter (2.6%) had a tertiary education.
Knowledge of respondents (hunters and traders) about zoonotic diseases
In order to gain an understanding of what participants knew, understood, and believed regarding zoonotic diseases and health, participants were asked to supply information based on their level of awareness (Table 2 ). Very few participants were aware of the existence of zoonotic infections that could be transmitted by han dling, processing, or eating bushmeat. Regarding knowledge of the causes of zoonotic infections, 11.8% of the hunters had no knowledge of the possible cause of such infections, compared to 35.7% of the traders, which was a significant difference between the groups (p < 0.05). Approximately half of the hunters (73.5%) and the traders (52.4%) were not aware of how to reduce the like lihood of contracting workrelated infections. A significant differ ence was found between hunters (64.7%) and traders (38.1%) in terms of views regarding the responsibility of public health per sonnel and veterinarians for providing information about zoonotic infections (p < 0.05). A statistically significant difference was also found between the groups in terms of awareness of the existence of zoonoses in wild animals in Nigeria, as 76.5% of hunters thought that there were none, compared to 42.9% of traders (p < 0.05).
Attitudes of respondents (hunters and traders) towards zoonotic diseases
A majority of respondents had negative attitudes towards zo onotic infections (Table 3) . However, 52.9% of the hunters and 28.6% of the traders expressed no concern that they might ac quire an infection from bushmeat. Regarding wearing protective gear during contact with animals, the overwhelming majority of respondents (85.3 and 88.1% of hunters and traders, respectively) considered doing so to be unnecessary. Correspondingly, a high percentage of both the hunters (91.2%) and the traders (76.2%) valued bushmeat more than their health. The vast majority of re spondents (94.1% of the hunters and 90.5% of the traders) did not seek medical consultations regarding the possibility of a zoonotic disease when sick. Attitudes towards zoonotic diseases did not differ significantly between the groups. Values are presented as number (%). Table 4 presents the distribution of responses regarding behav ioural risk factors for zoonotic diseases. Behavioural risk factors for zoonosis varied significantly between the groups (p < 0.05). A high percentage of traders and hunters had never in their life con tracted an infection from bushmeat (91.2 and 90.5%, respective ly). Furthermore, 88.2% of the hunters stated that they had been bitten by wildlife used for bushmeat within the last 12 months, while 95.2% of the traders said that they had not (p < 0.001). Ad ditionally, 85.3 and 38.1% of the hunters and traders, respectively, reported sharing their house with animals or processing animals at home regularly (at least weekly), which was a significant differ ence between the groups (p < 0.001). Only a few of the partici pants were aware of the risk of direct transmission via contact with the placenta or skintoskin contact with animals when pro cessing or sharing their house with a wild animal.
Behavioural risk factors for zoonotic infections (hunters and traders)
DISCUSSION
Uptodate knowledge, attitudes, and behaviours regarding zo onotic diseases among highrisk groups are vital for the formula tion and effective implementation of appropriate disease preven tion and control strategies in any given area [9] . The results ob tained from this study demonstrated that male respondents repre sented about 65.8% of those who were involved in processing and hunting bushmeat; this shows that it was entirely male occupation in the study area, meaning that men were at the highest risk for bushmeatborne zoonotic infections. Participants' literacy level seemed to be sufficiently high, as 78.9% of the respondents had attended secondary education, while 2.6% reported a tertiarylevel education. This could also explain why there was insufficient knowledge about zoonoses. Sixtytwo (81.6%) of the respondents were married, which implies that bushmeat hunting and process ing were not mostly carried out by youth in the study area; hence, control and preventive measures for zoonosis exposure should also be targeted at this more mature group. The study identified Values are presented as number (%). Values are presented as number (%).
that the overall level of awareness and knowledge about zoonoses among bushmeat suppliers was low, which is in line with a study done in Arusha and Tanga, Tanzania. The risk of contracting workrelated diseases was high among the participants, in accord ance with a previous study [10] that reported such a risk in 90.0% of the participants. Hunters were at a significantly higher risk than traders (p < 0.05), so awareness of preventive measures should be targeted at this group as well. The results of this study showed that the majority of participants who had ever heard of zoonoses had the false belief that such diseases cannot be trans mitted from bushmeat to humans in Nigeria. This incorrect belief may spread to other people within the country, ultimately con tributing to poor disease control [11] . The low level of zoonotic disease awareness observed in the participants was perhaps not surprising. Approximately half of the participants knew that pub lic health personnel and veterinarians are responsible for report ing zoonoses. This suggests that the majority of veterinarians and physicians do not regularly discuss zoonotic disease risks with bushmeat dealers [12] . This study indicated that a good number of participants valued their animals more than their health, which agrees with the previous finding [13] that the quality of bushmeat appears to be a reason why many consumers overlook the poten tial for disease or infection. The majority of the participants did not agree that it is the responsibility of public health personnel and veterinarians to provide information about bushmeatassoci ated infections or precautions to reduce the risk of these infections, which was not surprising. Although some participants expressed concerns about contracting a workrelated zoonosis, exposure to infection occurred due to lack of awareness. Bushmeat hunters and traders were, for the most part, not concerned about bush meatassociated zoonoses and were comfortable with their level of knowledge and methods to reduce zoonotic disease risk. As in dividuals who are not concerned, and are comfortable with their knowledge base, may be unlikely to seek additional knowledge from available resources [14] , active methods may be required to improve awareness of bushmeatassociated zoonoses. A high per centage of the participants stated that they had never in their life contracted an infection from bushmeat. However, most of them reported not seeking a medical consultation regarding the possi bility of a zoonotic disease when sick; instead, they sought out al ternative medicines. A very large percentage of the participants stated that someone in their household had physical contact with animals outside the home on a weekly basis, which is another transmission pathway and a possible zoonotic link within the hu man population. Some of the respondents had good knowledge and positive attitudes about zoonotic infections, but lacked knowledge about the causative agent and the mode of transmis sion. Since their close associations with animals make hunters and bushmeat traders a highrisk group for contacting wildlifeas sociated zoonotic diseases, it is advisable that they undergo peri odic health checkups for the early diagnosis and treatment of zo onoses [15] .
In conclusion, the level of knowledge, attitudes, and behaviour al risks related to bushmeatborne zoonoses among bushmeat dealers and hunters in Nsukka, southeast Nigeria were investigat ed in this study. Weaknesses were identified in knowledge and at titudes, as well as in practices that are likely to expose them to an increased risk of contracting zoonoses, as the respondents report ed being unlikely to take proper precautions. Therefore, it is nec essary for health personnel to educate the inhabitants of this area on the risk of zoonoses in general and to launch appropriate in terventions. The establishment of bushmeat information centres in villages or at the ward level might also be useful for enhancing knowledge and skills and improving awareness and efficient con trol of the spread of zoonotic infections. This study provided a thorough comparison of the differences between hunters and traders in terms of knowledge, attitudes, and behavioural risk fac tors regarding zoonotic infections. This will help direct policy makers in providing distinctive resources corresponding to the needs or challenges of each group. It should be kept in mind, however, that participants may report answers that do not reflect their norms or state that they have common beliefs, which may impair the validity of the conclusions. Among demographic fac tors, age is a very important factor regarding knowledge, attitudes, and practices, but it was not separately analysed in this study since all registered hunters and traders were adults. Future research may additionally examine bushmeat consumers.
